Determining the molecular mechanisms behind synaptogenesis is important for understanding brain function and disease states. Neuregulin-1 (NRG-1) is a nerve derived protein hypothesized to enforce the high density of acetycholine receptors (AChR) in neuromuscular synapses; however, it has been difficult to confirm its role in vivo due to early deaths of NRG-1 mutants [1] . To study synaptogenesis, we have developed a micro-fabricated system to grow uniform, aligned myotubes and allow for focal delivery of NRG-1 to myotubes [2] . By tracking AChR expression, we have found that NRG-1 decreases the lifetime of existing receptors but increases AChR mRNA expression.
INTRODUCTION
Neuregulin-1 (NRG-1) is a 42 kD protein expressed by motor neurons which upregulates acetycholine receptor (AChR) synthesis on muscle [3] . Although NRG-1's actions seem to reinforce the presentation of AChR on the post-synaptic membrane in neuromuscular synapses, this protein has also been known to promote the disassembly of AChR clusters [4] . It has been difficult to determine the precise role of neuregulin in synaptogenesis in vivo due to the early deaths of NRG-1 and NRG-1 receptor mutants. As a platform to study AChR kinetics, we will be examining complex, aneural AChR clusters formed on muscle cultures and first reported by Kummer et al in 2004 [5] . These features, nicknamed "pretzels," serve as good in vitro models of in vivo post-synaptic apparatuses, because they have similar topologies, co-express similar proteins such as muscle-specific kinase (MuSk) and rapsyn, and incorporate new receptors in similar ways [5] .
In addition, we have developed a micro-fabricated system (Figure 1 ) that stimulates cells in a central culture chamber in a spatially restrictive manner [2] . Not only does the device allow for focal stimulation, but also allows for long term cell culture, an important feature when working with slowly differentiating cells like myoblasts. Furthermore, the base of the culture chamber consists of glass patterned with alternating lanes of a thin, cell-repellent poly-ethylene glycol and matrigel; this patterning supports the growth of a uniform, geometrically defined set of myotubes that are easily tracked. The focal delivery capacity of the device coupled with the surface patterning allows us to probe questions with spatial variables. 
EXPERIMENTAL
C2C12 mouse myoblasts (ATCC) cultured on matrigel (BD Biosciences) or laminin (Sigma) have been used for our synaptogenesis studies. Recombinant neuregulin-1 was applied on the differentiated myotubes from 8 to 24 hours depending on the experiment. The mRNA expression of the AChR subunits was tracked with non-radioactive in situ hybridization probes for the AChR ε-subunit. Membrane-bound AChR proteins will be tracked with fluorescently-labeled bungarotoxin (Invitrogen), a protein which binds to AChRs with high specificity [6] .
The fabrication for our microfluidic platform for focal stimulation has been described elsewhere [2] . Briefly, the silicon master mold defining the device's channels is fabricated with two layer photolithography. A polydimethylsiloxane (PDMS) (Dow) replica of the master was molded and bonded to a patterned glass slide, the base of the device. The slide supported alternating lanes of Matrigel and a grafted polymer film consisting of an interpenetrating network of polyacrylamide and polyethylene glycol. The polymer resists protein and cell absorption and was selectively etched off of the glass with oxygen plasma using microchannels [2] ; the plasma-etched areas were then exposed to Matrigel through the same microchannels.
RESULTS AND DISCUSSION
Using bungarotoxin (BTX) staining, we tracked the lifetime of existing AChRs in pretzels either treated or untreated with NRG-1 over eight hours (Figure 2a) . After capturing and processing the images, the fluorescent intensities of each of the pretzels was fitted to an exponential decay equation and a half-life was estimated (Figure 2b) . Like the results of Trinidad and Cohen [4] , we concluded that the receptors in pretzels exposed to NRG-1 had statistically significant shorter half-lives than those receptors not exposed to NRG-1 (n=7; P<0.05) (Figure 2c) . Next, we examined the effects of NRG-1 on receptor mRNA expression levels on cultured myotubes. Using densitometric analysis, we determined that there is a statistically significant (P<0.01) difference in expression levels of AChR ε-subunit in cultures treated with NRG-1 and cultures not treated with NRG-1 (Figure 3) .
Figure 3. NRG-1 stimulation increased AChR expression.

CONCLUSIONS
We have determined that neuregulin decreases the lifetime of existing AChR receptors while increases AChR mRNA expression. These studies lay the groundwork for our experiments in probing the spatial activation profile of NRG-1 in the developing neuromuscular synapse using microfluidics.
